Peptide fragmentation products in mass spectrometry probed by infrared spectroscopy.
Vibrational spectroscopy offers detailed insights, by virtue of diagnostic infrared bands, into the chemical structures and moieties which are formed during peptide fragmentation inside mass spectrometers. Over the past few years, IRMPD spectroscopy has led to a greatly improved understanding of the chemistry that takes place during collision-induced dissociation (CID) of protonated peptides. For instance, the rearrangement chemistry of b- and a-type ions, which is relevant in sequence scrambling pathways, has been directly confirmed with the technique. In this chapter, we provide a brief background on peptide fragmentation chemistry, and give an overview of areas where vibrational spectroscopy has been successfully implemented, such as CID of protonated and de-protonated peptides. We also discuss the potential of the technique for elucidating lesser-studied radical dissociation processes, such as electron capture dissociation (ECD), electron transfer dissociation (ETD), and laser photodissociation.